Many have suggested we adopt policies that explicitly encourage the elderly to work. Behind this suggestion is the assumption that if an older person desires a job, one will be found; however, little is known about the extent to which this is true, and in the Health and Retirement Study, many more respondents say they expect to work after retirement than actually undertake work. This raises an important question: To what extent can the elderly readily find suitable jobs? In the context of a theoretical job search model, we examine the decision to search for a job and the probability of transitioning to employment using a large sample of non-workers from the Health and Retirement Study. The effects of both supply-side factors (individual characteristics) and demand-side factors (local labor market conditions) are estimated with a set of reduced form econometric models. We find employment transition rates are relatively low for older searchers: only half of older searchers successfully attain jobs. We examine various explanations for this result, including variation in search intensity, reservation wages, and the possibility of intervening health shocks. We conclude that about 13% of older job searchers becomes a discouraged worker in the sense of being willing to work at the prevailing wage, but unable to find a job.
Introduction
Much recent discourse has centered on the idea that older workers are an underutilized economic resource, one which could be used to alleviate the economic and fiscal effects of population aging. For example, the additional payroll taxes paid by older workers could help ease financial pressures on the Social Security and Medicare systems (Diamond and Orszag 2002) , and the retention of older workers in the labor force could perhaps alleviate anticipated labor shortages. In addition to potential macroeconomic benefits, there could be microeconomic benefits accruing to older workers themselves. Many apparently desire to maintain productive activity during retirement (Roper ASW 2002) , and still others, while they may not necessarily wish to work, may find themselves in unexpected financial circumstances requiring them to do so. Indeed, individuals may count on their labor supply as a way to offset financial risk or recover from bad financial realizations. For those not working, this means finding a job. But how readily can an older person find a job should he or she want or need one?
Recent evidence points to potential difficulties. In a study of the age structure of hires into different occupations, Hirsch et al. (2000) conclude that employment opportunities for older workers are restricted. Older workers are least likely to be hired into occupations requiring substantial computer use or where the return to job tenure is high, and most likely to be hired into lower-wage occupations. Lahey (2004) documents evidence of statistical age discrimination against older female job applicants in an experimental study of employer hiring practices.
Studies of displaced older workers have noted relatively severe displacement effects (Chan and Stevens 2001; Elder 2004) . For example, Chan and Stevens report that a worker who is laid off at age 55 has a 61 percent chance of being back at work two years later if male and a 55 percent 2 chance if female. And furthermore, more individuals say they intend to work after retirement than actually do work (Maestas 2004) .
In this paper, we study the job search and employment outcomes of older workers. We begin by documenting the presence of frictional unemployment among older workers which follows the business cycle. We then examine two-year employment transition rates, and show that only half of older job seekers successfully transition to employment. To interpret these stylized facts, we use a theoretical model of the optimal search decision that illustrates how the employment transition probability is determined by both the offer arrival rate, which depends on search effort, and the probability of receiving a wage offer yielding utility in excess of reservation utility. Using our model for guidance, we examine self-reported reservation wages, finding they appear consistent with theoretical predictions and that older jobseekers have reservation wages below prevailing wages. We then turn to several reduced form econometric specifications of the job search decision and the probability of transitioning to employment at time t+2 conditional upon search at time t. We analyze the effects of both labor supply and labor demand variables, the latter achieved by merging the HRS with county labor market data.
Among our more striking results is the steeply declining age gradient in job attainment holding constant search effort and a rich set of covariates measuring demographics and socioeconomic status, health and cognition, retirement and unemployment benefit receipt, employment history, local labor market conditions, as well as changes in these same variables between t and t+2, and unobserved heterogeneity. Although not conclusive, this pattern is consistent with the existence of statistical age discrimination.
Finally, we conclude with an accounting exercise that attempts to identify who among the more than 50 percent of searchers who did not succeed in finding a job might be considered "discouraged," defined as someone willing to work at the prevailing wage but unable to find a job. Accounting for alternative explanations for failing to transition to work such as exerting low search intensity, holding a very high reservation wage, or experiencing a negative health or positive budget shock, we estimate that 13% of older job searchers eventually becomes a discouraged worker. We also show that discouraged workers had realistic expectations of their chances of finding a job, suggesting that they did not necessarily choose an inefficient level of search based on incorrect expectations. We conclude with a discussion and interpretation of our findings in light of some additional data and recent findings about age discrimination and skill mismatches.
Unemployment
We begin by considering whether there exists notable unemployment among older workers. Using the HRS, we compute age group-specific unemployment rates for different birth cohorts at three points in time. In order to match the introduction and passage of cohorts through the HRS panel over time, we choose age bands of 51-56, 57-61, 62-67, and 68-72 and calendar years 1992, 1998 and 2004 . The unemployment rate for age group a in each period t is the number of respondents in a who are not working and searching for work at time t divided by the number in a who are either employed or not working and searching at time t. All estimates are constructed using the HRS population weights. In Table 1 , each row shows the time pattern in unemployment rates for a given age group. For comparison, the last row shows the unemployment rate for the civilian population aged 16 and over from the Bureau of Labor Statistics (BLS, 2006) . Like the BLS estimates, the unemployment rates for older workers show clear evidence of cyclicality. In all age groups, unemployment rates were highest during the 4 recessionary period of 1992, lowest during the expansion in 1998, and higher during 2004 than in 1998. Although the unemployment rates for older workers are always lower than that of the general population, they are non-trivial in size-ranging between 46 and 87 percent of the general unemployment rate. Comparing rates within a column gives the cross-sectional age profile in unemployment holding time trends constant (but not cohort). Not surprisingly, the age profile is fairly flat, implying that the numerator and denominator of the unemployment rate are declining at the same rate with age, consistent with the presence of a high labor force exit rate (i.e., retirement). An exception is age group 51-56 in 2004, which has a relatively high unemployment rate (87 percent of the general unemployment rate). This group consists of the Early Baby Boomers (b. 1948 Boomers (b. -1953 , who appear to have stronger labor force attachment than earlier cohorts (Maestas, 2006) . The longitudinal age profile in unemployment can be seen by following the diagonals of the table. With the exception of the early Baby Boomers, the cohorts experience similar levels and cyclical changes in unemployment over time.
In sum, while frictional unemployment rates of older workers are lower than those of the general population, they are nontrivial in size, and appear to be responsive to general economic conditions. The relatively high unemployment rate of the Early Baby Boomers compared to earlier cohorts at the same age suggests that job search by older workers is an issue of growing salience.
Employment Transition Rates
We next examine employment transition rates of non-workers in the HRS. We exclude the AHEAD cohort (b. 1890-1923) from our sample because non-workers were not asked about job search in the 1993 survey wave and most were also not asked in later waves for various 5 reasons. In addition, many other key variables that are relevant for the somewhat younger nonworkers in our sample are either missing or are simply not relevant for Ahead respondents.
The loss of generality implied by this sample restriction is small since by 2002 those who are still alive are in their 80s and 90s, and hence highly unlikely to seek labor force re-entry.
We begin by constructing a panel dataset of person-wave records in which we observe respondents in at least two consecutive waves and select a subset of 32,829 records where a respondent reports not working for pay in year t, where { } 1992,1994,1996,1998, 2000, 2002 
We then observe whether the respondent has transitioned to employment (either full-time or parttime, wage/salary job or self-employment) by the following survey wave in year t+2. 1 Table 2 shows computed transition rates for all non-workers and subclasses of interest. We disaggregate the sample according to whether or not the respondent describes himself as retired 2 in order to highlight differences between self-described retired nonworkers and other nonworkers.
According to labor market search theory, retired nonworkers should have higher reservation wages than non-retired, non-workers if for no other reason than they typically receive guaranteed annuity payments in the form of pension benefits. Although some of the non-retired may be drawing unemployment benefits, such benefits are not guaranteed and are time-limited. Search theory implies a negative correlation between the reservation wage and the likelihood of transitioning to employment (Mortensen, 1986) . In Table 2 , the two-year employment transition rate for all non-workers is 9.0 percent. Consistent with search theory, the transition rate for retired non-workers is 7.5 percent compared to 12.1 percent for non-retired, non-workers.
We also examine employment transition rates according to whether non-working respondents said they were searching for work 3 , or if not actively searching, if they said they wanted a job. 4 , 5 In both cases, follow-up questions were asked to determine if the respondent preferred a full-time or part-time job. Among both retired and non-retired non-workers, transition rates are highest for those engaged in job search, followed by those not searching but who want a job, and those who are neither searching nor want a job. Consistent with theory, retired searchers have lower transition probabilities than non-retired non-working searchers: 40.1 percent of retired searchers transitioned to employment compared to 52.4 percent of non-retired searchers. Interestingly, in both the retired and non-retired samples, transition rates were higher for those searching for full-time work than for those searching for part-time work. This pattern holds for wanters as well. Considering more respondents said they favored part-time work, this could be evidence of a mismatch between the desired hours of older jobseekers and the needs of employers, although it could also be that those seeking full-time work are more motivated or effective searchers on account of the higher expected return to work. The fact that those searching for either full-time or part-time employment have a higher transition rate than those searching for part-time only suggests that mismatch may play a role.
Table 2 also shows that approximately five percent of non-workers were not asked whether they were searching for (or wanted) a job due to the survey skip patterns in particular waves which skipped respondents with no recent labor force activity, those living in nursing 3 Non-working respondents were asked, "Have you been doing anything to find work during the last four weeks?" 4 If a non-working respondent said they were not looking for work, they were asked "Do you currently want a job, either full-time or part-time?" 5 Some respondents volunteered the response "Cannot Work." 7 homes and those interviewed by proxy. 6 Not surprisingly, job transition probabilities among this group are low.
An important question raised by the patterns in Table 2 is why are success rates of older searchers so low? Two-year success rates for younger searchers (aged 20-65) are much higher-89.6 percent in the PSID and 96.8 percent in the NLSY (inferred from Table 2 in DellaVigna and
Paserman (2005)). If fewer than half of older searchers (from our Table 2 , ((0.401*496+0.524*876)/(496+876)=0.480) succeed in obtaining jobs, some portion of those who fail might be labeled discouraged workers. We explore this question in detail in Section 7, but first we turn to theory.
A Model of the Job Search Decision
Studies of older workers typically focus on labor force exit, not re-entry. However, Maestas (2004) finds that labor force re-entry rates by retired workers are substantial. BenitezSilva (2002) argues that the job search decision is salient throughout the lifecycle, and offers a dynamic lifecycle model in which individuals choose consumption, leisure, and whether to search in every period. Rather than specify the unified dynamic decision program, we follow the tradition of the labor market search literature and begin with a simple model of the individual's search decision. A more realistic formulation of the search problem would be two-sided, accounting for the search problem of employers as well; however, since we lack detailed employer data, and our motivations are primarily empirical, we abstract from this consideration. 6 In Wave 1, the questions were skipped if the respondent never worked for pay or last worked >20 years ago. In Wave 2, the questions were skipped for Ahead respondents, and in Wave 3, Ahead respondents were skipped if they had not worked since Wave 2. In Waves 2, 3, 5, and 6 proxy respondents were skipped and in Waves 4, 5, and 6 respondents living in nursing homes were skipped.
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Our starting point is a model of endogenous search effort in the spirit of DellaVigna and Paserman (2005) and with foundations in Lippman and McCall (1974) and Mortensen (1986) .
The stationary decision problem of a non-worker is to choose search effort s to maximize the current value function :
where b is the value of any benefits received while not working (e.g., unemployment or retirement benefits) and is the cost of search such that , . With
, the non-worker will transition to employment, in which case he receives the expected payoff from employment, , where r is the discount rate. The value of employment at wage w is:
where q is the per-period job exit probability. Thus the value of employment is the wage plus the expected value of future utility, which depends on the likelihood that the employment relationship will end. Given that older workers have a necessarily shorter horizon of labor force participation, q could be quite high, and will consequently reduce the payoff from employment.
The employment transition probability ( ) p s is a function of the offer arrival rate (where , ) and the probability that the wage offer will be such that the employment payoff exceeds the unemployment payoff:
This expression implies that an empirical model of the probability of job attainment should include factors that affect the job offer arrival rate, such as search effort, search effectiveness, interview skills, experience, qualifications, and local labor market conditions.
Local labor market conditions will also affect through their impact on the distribution of wage offers, .
The reservation wage can be found by solving for the value of w that equates and
The reservation wage is the "return" to unemployment, and thus is increasing in the payoff associated with unemployment. In other words, the reservation wage will be increasing in current benefit receipt b and the wage offer distribution . As Blau (1991) notes, individuals have preferences over a set of job-specific characteristics, not just wages, and thus the reservation wage property of job search models may be too restrictive. Indeed, for many older workers, hours will be an important additional consideration. Our model is easily generalizable to a reservation utility setting.
( ) F w
Finally, solving for the first order condition with respect to yields the following equation for the optimal search decision:
where
Hence, the optimal level of search effort equates the marginal cost of search with its discounted expected marginal return. Equation (5) implies that an increase in the reservation wage will reduce the optimal level of search effort, whereas an upward shift in the wage distribution will increase search effort.
Reservation Wages
One potential explanation for the relatively low success rate of job searchers is that while they report searching for work, they might have reservation wages sufficiently high that the probability of receiving a wage offer that exceeds their reservation wage is low. In the extreme, the existence of searchers with near-zero probabilities of receiving an acceptable offer can artificially inflate unemployment estimates since although they may be engaged in search, they
are not willing to work at the prevailing wage. Although both criteria must be met for an individual to be correctly classified as unemployed, survey respondents are not typically asked about the second criterion. This is not the case in the HRS. All respondents who reported searching were asked to state their reservation wage, as were non-searching respondents who said they wanted a job. 7 In this section we analyze reservation wage responses to assess whether older non-workers appear willing to work at prevailing wages.
Several authors have cautioned against the use of self-reported reservation wages on the grounds that they are often inconsistent with structurally estimated reservation wages (e.g., Mohanty 2005; Hofler and Murphy 1994). Since we do not undertake structural estimation in this paper, we cannot evaluate the self-reported reservation wage data on this basis; however, as 7 Searchers were first asked, "Are you looking for the same kind of work you did before, or something different?", followed by "If someone offered you work like that, how high would the wage or salary have to be for you to take it? Is that per hour, week, month, or year?" Wanters were asked a variant of the second question only: "If someone offered you a regular job now, how high would the wage or salary have to be for you to take it? Is that per hour, week, month, or year?" When the reported time unit was not the hour, we computed the hourly reservation wage by dividing the reported amount by the time unit, assuming 8 hours per day, 5 days per week, 4.33 weeks per month, and 52 weeks per year. In cases where the respondent said "minimum wage" or "social security limit" instead of giving an amount, we used the federal minimum wage or the social security earnings test threshold in effect during that interview year.
an alternative, we first examine whether they appear consistent with theoretical predictions. Table 3 shows reported reservation wages by search status and self-reported retirement status.
Our theoretical framework shows how the reservation wage depends on the payoff from unemployment, which may include unemployment or retirement benefits. Since retirement benefits are not time-limited, we expect the value of unemployment to be higher for the retired than the non-retired. This appears to be the case. The mean reservation wage for retired individuals searching for a full-time job is $14.8 compared to $13.6 for non-retired individuals searching for a full-time job. Similarly, among those searching for a part-time job, the retired report a mean reservation wage of $11.1 compared to $8.5 for the non-retired. Reservation wages for full-time jobs are higher than those for part-time jobs, accurately reflecting the lower prevailing wages of part-time jobs. In addition, the mean reservation wages of retired wanters is higher than that of non-retired wanters. Figure 1 shows the entire distribution of reservation wages for searchers, by retired status and type of job sought. Consistent with Table 3 , the distribution of reservation wages for those searching for full-time jobs has more mass in the right tail compared to the distribution for part-time jobs (whether retired or not retired), and the same is true for retired searchers versus non-retired searchers (whether searching for FT or PT).
We next compare reported reservation wages to prevailing wages. By "prevailing wages" we mean the wages of current employees, which are essentially "accepted wages."
Although, the accepted wage distribution is not the same as the distribution of offered wages, which theory tells us is the relevant comparison, prevailing wages nevertheless offer a useful benchmark comparison. Figure 2 shows quite clearly that the distribution of prevailing wages for full-time jobs has substantially more mass in the right tail than the distribution of reservation wages, implying that the mean prevailing wage exceeds the mean reservation wage. The same pattern holds for part-time prevailing and reservation wages. This pattern is consistent with the reservation wage property of job search theory: because an accepted wage is observed only if it exceeds the reservation wage, the mean of the accepted wage distribution will be greater than or equal to the wage of the reservation wage distribution.
One limitation of this comparison is that since the reservation wage is a function of the expected offered wage distribution, it will vary by desired industry and occupation even when we hold desired hours constant. However, the industry and occupational composition of the reservation wage distribution might be different from that of the offered wage distribution and its proxy, the prevailing wage distribution. We address this limitation by comparing reservation and prevailing wages by industry and occupation for a subsample of searchers for whom we know the industry and occupation of their desired job. The mean prevailing wage is calculated over all respondents working in a given industry or occupation, and the mean reservation wage is calculated over all respondents searching for a job in a given industry and occupation. Figure 3 shows the results of this exercise. In every one of five occupational categories and four industry categories the mean reservation wage is lower than the prevailing wage. In most cases, the differences are statistically significant at the 5 percent level (exceptions are Agriculture/Mining, Wholesale/Retail, and Mechanics/Crafters).
In further descriptive analyses (not shown), we found self-reported reservation wages were positively correlated with variables indicative of a higher value of leisure, such as education, household income, workforce tenure, cognition, the wage earned on one's longest tenured job, and having worked one's longest tenured job in a managerial or professional occupation. Self-reported reservation wages are also higher in counties with higher average 13 wage rates, appropriately reflecting geographic variation in local labor market conditions, and positively correlated with the subsequent accepted wage of successful searchers.
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In sum, the self-reported reservation wage data in the HRS are not inconsistent with search theory; rather we find descriptive evidence supporting a variety of theoretical predictions.
Second, we find no evidence that older job seekers hold reservation wages that are so high as to render the probability of attaining an acceptable job near zero. Indeed, across a variety of comparisons, including comparisons within occupation and industry, we find mean reservation wages of job seekers are lower than mean prevailing wages. Somewhat reassuringly, Elder (2004) found a similar pattern using structurally estimated reservation wages instead of subjective reservation wages in the HRS.
Econometric Model of the Transition to Employment

Econometric Framework
We next turn to reduced form econometric models of the search decision and the probability of job attainment. 
The two equations highlight how is an endogenous regressor in the job attainment equation u ; however, identification would require an instrumental variable for . Our theoretical framework reveals how interconnected the two decisions are; it is difficult to find a variable that is strongly correlated with the search decision, but which is not also correlated with the residual in the job attainment equation. Consequently, our strategy is estimate (6) and (7) separately. We address the issue of endogeneity of in (6) by modeling the unobserved heterogeneity as a random effect. Defining both and as dichotomous variables, which amounts to measuring search effort as an all or nothing decision, calls for random-effects probit estimation.
Data and Estimation Sample
We use information from the first seven survey waves of the longitudinal HRS, which occurred every two years during the period 1992 to 2004. As noted earlier, we omit AHEAD cohort respondents because most of them were not asked about job search in various waves. The unit of observation in our sample is the person-wave. Respondents contribute one person-wave record to our sample for every wave in which they report not working. We add to each record at time t the respondent's employment status at t+2. This effectively omits the youngest Early Baby Boomers cohort (b. 1948-1953 ) from our estimation sample because they first entered the HRS in the last available survey wave (2004) . In order to measure the effect of local labor market conditions on job attainment, we merged the HRS with Bureau of Labor Statistics and Census Bureau measures of county-year unemployment, establishment size distribution, industry composition, average wages, and the age distribution, using the HRS restricted geographic identifiers. We also used the 2006 NCHS Urban-Rural Classification Scheme to create a variable identifying large metropolitan counties.
As noted earlier, the reservation wage survey question was asked of only a subsample of non-workers, namely those who reported searching or if not searching, then those who said they wanted a job. Thus, in principle we can only estimate (6) and (7) on the much smaller subsample of searchers and wanters, and not on the full sample of non-workers. 9 Our strategy is to estimate (6) and (7) on both samples, omitting it R when we use the sample of all non-workers. If the reservation wage itself is correlated with it X and it Z , then the coefficients on it X and it Z will capture their direct effect on job attainment as well as any indirect effect operating through the omitted reservation wage. Table 4 presents sample means for the two estimation samples. As we might expect, the samples are quite different on many dimensions. By definition, the searchers and wanters sample includes more searchers (29.7 v. 4.4 percent). The searchers and wanters are more likely 9 An alternative would be to generate a predicted reservation wage for all non-workers, using the coefficients of a regression of the reservation wage on it X , it Z estimated over the searchers and wanters sample, and a term accounting for selection into the searchers and wanters sample. However, identification of the selection probability is challenging since it requires the existence of a variable affecting the decision to search or want but not the reservation wage itself.
to be non-White, single, better educated, and younger (59.4 v. 62.8). They have substantially lower non-labor income ($18,087 vs. $28,371) and non-pension wealth ($206,493 v. $315,389) , which suggest working may be an important way of compensating for low wealth accumulation.
Not surprisingly, the searchers and wanters are healthier on a variety of measures. They also scored slightly higher on cognition measures. 10 They are less likely to describe themselves as retired, and consequently also less likely to receive pension income or Social Security retirement benefits, and more likely to collect unemployment benefits (7.5 v. 1.8 percent). They are slightly less likely to have private health insurance coverage, but owing primarily to their younger age, they are less likely to have public health insurance (Medicare, Medicaid, Champus/VA).
The employment histories of searchers and wanters also differ. They worked fewer years at their longest tenured job (15.1 v. 17.8 years), their last job ended more recently, and they earned a substantially lower wage on their last job ($16 v. $24). Still, there are few notable differences in the occupation and industry of the longest job they held. Local labor market conditions are somewhat less favorable in the searchers and wanters sample; they face a slightly higher county unemployment rate (6.2 v. 5.8) and are more likely to live in a large metropolitan county, but other county characteristics are similar, such as the county average annual wage, industry structure, establishment size structure, and county age structure.
Estimation Results for Search Equation (7)
In Table 5 , we show four specifications of the search equation (7): a simple probit model and a random effects probit model estimated over each of our two samples. With few exceptions, 10 The Cognition Summary Score is a summation of scores from three cognition tests (word recall, serial 7, and backwards counts). The summation score is divided by 27 (the maximum possible total score) to get a value scaled between 0-1. A difficulty with the cognition variables in the HRS is that the set of tests administered and in some cases their content changed between Waves 1, 2, and the later waves. Using these three tests, we were able to construct a consistent measure for 80 percent of person-wave observations. We impute the remaining 20 percent by using the summary score from the following wave. The missing scores were mostly for respondents in Wave 1 and 2. We include an imputation indicator in all estimation models. the probit coefficients are qualitatively similar across specifications; however, the model estimated on the searchers and wanters sample does a much better job of correctly predicting search status, so we focus our discussion on the random effects specification for that sample (4).
The dependent variable and all covariates are measured as of time t. Consistent with our theoretical framework, the log reservation wage is negatively associated with search effort, but its coefficient is not statistically significant from zero. Search is positively associated with years of education, consistent with the prediction that search effort should increase with the expected wage, which in part determines the expected return to search. The education coefficient is statistically significant in the sample of all non-workers but not in the sample of searchers and wanters. Search effort is declining in net non-pension wealth and health 11 , but is unrelated to cognition. Even holding the reservation wage constant, describing oneself as retired reduces the likelihood of search. Receipt of private pension or Social Security retirement benefits is negatively associated with the probability of search, though these coefficients are not statistically significant, probably on account of their high correlation with self-reported retirement status.
Receipt of unemployment benefits is highly positively correlated with search. Holding age constant, individuals with access to public health insurance are less likely to search. Since virtually everyone over age 65 has public health insurance coverage through Medicare, this effect is essentially identified through variation in Medicaid coverage among those younger than 65, and suggests that attainment of health insurance coverage is an important motivation for job search among those as yet ineligible for Medicare.
Turning to employment history, occupation and industry on the longest tenured job are mostly unrelated to the propensity to search. However, the length of longest tenured job is negatively correlated with search, and total labor force tenure is positively correlated. 12 The propensity to search declines as the length of current non-employment rises. Finally, with respect to county labor market conditions, individuals living in counties with a higher proportion of manufacturing establishments are more likely to be engaged in job search, which could be a consequence of higher layoff rates in that sector during part of our sample period (Bureau of Labor Statistics, 2002) . Finally, search is more likely in counties where the proportion of population age 60 and older is higher. It is not clear what this effect reflects; perhaps peer effects, or the possibility that employers in such counties are forced to tailor job offers to the needs of older workers in order to meet staffing goals.
Estimation Results for Job Attainment Equation (6)
We next turn to the model for job attainment shown in equation (6). Tables 6 presents   probit and random effects probit estimates for all non-workers, and Table 7 shows the same models estimated over the searchers and wanters subsample. Once again our model performs better in the searchers and wanters subsample, correctly predicting 47 percent of all employment transitions between t and t+2, compared to just 16 percent in the full sample. In both samples, the coefficients are fairly stable across the probit and random effects specifications.
As expected, search effort at time t is positively associated with job attainment at t+2 and is highly statistically significant in both samples. Interestingly, the search coefficient is smaller in the searchers and wanters sample. One explanation for this is that wanters may be more likely than non-workers to initiate a job search after the time t interview. The age dummies reveal a pronounced age gradient in job attainment, holding constant search status. They suggest that even after controlling for a rich set of covariates dictated by equation 3, which include demographics, socioeconomic status, health and cognition, benefit receipt, employment history, and labor market conditions, as well as changes in these same variables and unobserved heterogeneity, the probability of successfully obtaining a job nevertheless decreases with age.
One interpretation of this evidence is statistical discrimination by employers on the basis of their beliefs about the productivity of older workers.
In the searchers and wanters sample (Table 7) , the log reservation wage is insignificantly different from zero since we control for many of the determinants of the reservation wage. This suggests that in the sample of all non-workers (Table 6) , there is not much omitted variable bias due to the omitted reservation wage, even when we do not model the unobserved heterogeneity.
An exception is the coefficient on the log wage on respondents' last job, which is negative and statistically significant when the reservation wage is omitted, but not significantly different from zero when it is included.
The other time invariant variables in the model include gender, race, socioeconomic status, self-described retirement status and employment history. The retired are less likely to transition to employment. With respect to employment history and qualifications, job attainment is decreasing in time out of the labor force, and rising in labor force attachment as measured by total years of tenure in the labor force, but largely unrelated to industry and occupation experience.
Turning next to the time-varying variables in the model, having a work-limiting health problem at time t reduces the probability of job attainment as does self-reported fair or poor health (statistically significant only in the sample of all nonworkers). In addition, onset of a work-limiting health problem, onset of a chronic condition, and transitioning to fair or poor selfreported health between t and t+2 also reduce the probability of job attainment. The cognition summary score at time t is positively correlated with job attainment, and a drop in cognition between time t and t+2 lowers the probability of job attainment. Onset of receipt of social security retirement benefits is strongly associated with a reduced transition probability, whereas onset of receipt of unemployment benefits raises the transition probability. Individuals who transitioned to public health insurance coverage between t and t+2 are also less likely to transition to employment. The county unemployment rate at time t is negatively associated with job attainment, but the change in the unemployment rate between t and t+2 is not statistically different from zero in any specification. Surprisingly, the only other county labor market variable that affects job attainment is the proportion of manufacturing establishments in the county (both the level and the change), but only in the sample of all non-workers. The point estimate implies that a reduction in the proportion of manufacturing establishments in a county reduces the probability of job attainment in our sample. Again, this probably reflects the higher layoff rate in this sector during our sample period.
Finally, we also tested for evidence of skill mismatch by including interactions between the occupation and industry of respondents' longest tenured job and the county industry composition, but none of these interaction terms were statistically significant, suggesting that any skill mismatches that may exist are not necessarily industry and/or occupation specific.
Discouraged Workers?
An important question raised by our analyses is why are the success rates of older job searchers so low? In this section we explore several potential explanations, in attempt to gauge how many might be labeled discouraged workers.
Search Intensity
One possible explanation for the low success rates of older job searchers is search intensity. HRS asked all searchers to list their recent job search strategies. Responses to the question could be classified into four sets of strategies: reading/placing/answering ads or contacting employers ("direct contact"); checking public or private agencies ("agency"); asking friends or relatives ("social network"); and attending school or receiving training ("school training"). Job searchers were also asked whether they were looking for the same kind of job as they had before the current non-work spell or something different. Table 8 illustrates a clear association between search strategy and intensity and job attainment. Compared to searchers who failed to get a job, those with successful outcomes were more likely to use a direct contact strategy and to search for the same kind of job as before. Job attainment is also positively correlated with the total number of strategies used, our measure of search intensity here. In sum, those who failed to get a job appear to have been less effective searchers to some degree, but also include some who attempted to change industries or occupations, where they may have been less competitive candidates owing to a potential lack of industry-or occupation-specific knowledge or experience.
Who among the Unsuccessful Became Discouraged?
A second important question is simply what happens to unsuccessful job seekers? Table   9 presents two-year transition probabilities between four mutually exclusive states: working, searching for a job, wanting a job, and being out of the labor force. Conditional upon searching at time t, 12 percent were still searching at time t+2. 13 Another 14 percent still wanted a job, though they were no longer searching, and 24 percent no longer wanted nor were searching for a job. Although we label the last category as "out of labor force," technically the wanters are also not in the labor force; however, we can see that the two groups are distinct: the probability of transitioning to employment is three times as high for wanters than for those out of the labor force (22.0 v. 7.3 percent). In short, most unsuccessful job seekers left the labor force.
It is tempting to label this group discouraged workers. After all, they searched for work, they were willing to work at the prevailing wage, yet they did not find work. However, we must first rule out alternative explanations for their apparent failure to attain a job. One alternative explanation suggested by Table 8 is that some respondents might have said they were searching but in actuality exerted little effort. A second possibility discussed during our analysis of reservation wages is that some searchers may not really be willing to work at the prevailing wage, or in the kinds of jobs available. Third, something unexpected could have occurred between t and t+2 which caused the searcher to discontinue his or her search process for some reason other than failing to find a job. Plausible examples include negative shocks to health or cognition, or a positive shock to wealth or income.
In Table 10 , we present results of a simple accounting exercise, in which we classify the unsuccessful searchers according to whether one or more of these explanations potentially applies. Starting with all searchers at time t, 50 percent were working at t+2, 12 percent were still searching, and 21 percent (of searchers at time t) experienced a negative health or cognition shock, which we define as onset one of the following between t and t+2: 1) incidence of one or more additional doctor-diagnosed conditions, 2) transition to fair/poor self-reported health status,
3) onset of a work-limiting health problem, 4) decline in cognition score exceeding the 90th percentile of inter-wave changes in the full sample. About 4 percent experienced a positive budget shock, which we define as an increase in either total household non-labor income or total non-pension wealth in excess of the 90th percentile of inter-wave changes in the full sample.
14 Another 4 percent had a high reservation wage, defined as a reservation wage in excess of the 90th percentile of the prevailing wage distribution, and 2 percent were classified as having low search intensity, defined as not using any specific search strategy to find a job. Finally 13 percent of job seekers experienced none of the above. 15 It is this group that potentially may be labeled discouraged. Our estimate of 13 percent could be an underestimate if some searchers became discouraged before they experienced a health or budget shock. And it does not account for the fact that some fraction of those still searching two years later will eventually become discouraged. It could be an over-estimate if we have been too restrictive in our assignment of respondents to each category. In short, it is difficult to know in which direction the error might lie, however we believe 13 percent is in the right ballpark, and on par with two-year failure rates for younger jobseekers (e.g., see DellaVigna and Paserman, 2005) .
In Table 10 , we also compare of the predicted probability of job attainment, computed from the estimated coefficients of the random effects probit model in Table 7 , and the subjective probability of job attainment 16 in order to assess the extent to which unsuccessful searchers had realistic expectations of their chances of success. The unsuccessful were more likely to overestimate their chances of success than the successful (66 v. 55 percent); however, a comparison of the subjective and predicted probabilities reveals that this excessive optimism was confined to those who experienced an unexpected health event. There is no evidence of excessive optimism among those we label discouraged, and thus we cannot blame their failure on 14 We are being liberal with our use of the terminology "shock" in this instance, since we cannot rule out the possibility that some large increases in income and assets were anticipated. 15 Percents add up to more than 100 percent because some respondents qualified for categorization under multiple explanations. 16 Searching respondents were asked the following question "You told us earlier that you were looking for a new job. On this 0 to 100 scale, what are the chances that you will find a job like the one you're looking for within the next few months?" their having chosen an inefficient level of search based on an incorrect expectation about their chances of success.
Finally, we conduct a small simulation exercise using our estimated coefficients from Table 7 to assess how the percent of discouraged workers would change if there were no shocks.
When we simulate the model assuming no budget shocks occurred between t and t+2, we predict that 16.3 percent of searchers would become discouraged. When we alternatively assume no health shocks, we predict 30.1 percent would become discouraged; and assuming neither budget nor health shocks predicts that as many as 33.6 percent of searchers could have become discouraged. Although we are unable to determine whether a given shock occurred before or after a respondent quit searching for lack of finding a job, the exercise shows how labor force exit by searchers can be thought of in a competing risks framework; if it were not for health and budget shocks, many more searchers could have become discouraged. In other words, the fraction of potentially discouraged workers is much higher than the fraction who actually become discouraged because health shocks may have caused them to discontinue their search before they otherwise would have stopped searching.
What else do we know about these discouraged workers? About 54 percent are female, 18 percent are black, their average age is 58, average years of education is 11.7, and they earned an average wage of $14 on their last job, which ended on average 3.3 years ago (long enough ago to suggest the possibility of outdated skills). About 39 percent say they have a work-limiting health problem, which suggests their set of feasible occupations may be restricted. In contrast, those who succeeded in getting a job were 54 percent female, 15 percent black, average age of 56, average education of 12.4 years, and earned an average wage of $19 on their last job, which ended only 1.5 years ago. Just 22 percent of them said they had a work limiting health problem.
A phenomenon often mentioned in the context of older workers and employment is age discrimination. In a recent labor market experiment to assess hiring conditions for older women, Lahey (2005) sent fictitious resumes to randomly selected employers posting entry-level job openings in Boston, MA and St. Petersburg, FL. All else equal, she found that a younger worker was 40 percent more likely to be offered an interview than an older worker. She interprets her findings as evidence of statistical discrimination largely on the basis of obsolete computer skills.
Thus age discrimination may directly affect the job offer arrival rate.
It is difficult to directly assess how older workers may be affected by age discrimination in the HRS. The only evidence on this point comes from the subsample of wanters, who were asked why they were not currently searching, despite wanting a job. Among our discouraged workers who still said they wanted a job, only 6 percent mentioned age discrimination. While certainly not conclusive, it is unlikely that many discouraged workers perceive age discrimination to be a problem. Nevertheless, Lahey's (2005) interpretation of her evidence points to a mismatch, whether perceived or real, between the skills of older jobseekers and the skill needs of employers. The evidence presented in this paper supports this interpretation. In addition, the high prevalence of work limiting health conditions among discouraged workers especially, and older workers generally, suggests that the set of feasible jobs is restricted for many older workers. Employers, recognizing this, may statistically discriminate on this basis as well, although we present no evidence to prove this speculation.
Conclusion
Although unemployment is a classical theme in the labor economics literature, job search behavior and transitions to employment by non-working older people have not been fully explored, probably owing to the conventional understanding of retirement as an absorbing state and older individuals as generally inactive in pursuing jobs. However, as we document, these phenomena are empirically important, and likely to become more important in the future. Using nationally representative panel data (HRS), we find that a non-trivial number of older Americans are actively looking for a job, yet half of them fail to find a job within 2 years. The question of why some older non-workers decided to search and why many of them had undesirable job search outcomes is also policy relevant, in the context of the increasing fiscal burden of the Social Security system.
Based on a theoretical model including job search effort as an endogenous choice variable, we illustrate how the reservation wage, individual characteristics, and local labor market conditions affect the decision to search and the probability of job attainment. Using our model for guidance, we estimate several reduced form econometric specifications of the decision to search and the probability of job attainment. Among our more striking results is the steeply declining age gradient in job attainment holding constant search effort and a rich set of covariates measuring demographics and socioeconomic status, health and cognition, retirement and unemployment benefit receipt, employment history, local labor market conditions, as well as changes in these same variables between t and t+2 and unobserved heterogeneity.
Finally, we undertake a detailed examination of the reasons so many older searchers failed to find jobs. Accounting for alternative explanations such as low search intensity, holding a very high reservation wage, or experiencing a negative health or positive budget shock, we estimate that about 13 percent of older jobseekers eventually becomes a discouraged worker (i.e., someone willing to work at the prevailing wage but unable to find a job) and that if it were not for intervening health and budget shocks, the percent of discouraged workers could have been as 27 high as 33 percent. Although not conclusive, our evidence is consistent with the presence of statistical age discrimination, skills mismatch or other unfavorable constraints in the labor market for older workers. Notes: Non-working respondents are classified as retired if they describe themselves as partly or completely retired at time t . "Searchers" are those non-workers who say they have been looking for work during the past four weeks. "Wanters" are non-workers who are not seaching but say they want a job. Some respondents volunteered the response that they "Cannot work." Respondents were skipped out of this sequence of questions if they resided in a nursing home, gave an interview by proxy, or had not been active in labor force for more than 20 years as of 1992. Notes: "All Non-workers" sample includes respondents who were not working for pay at time t . "Searchers and Wanters" sample is the subset who said they were currently looking for or wanted a job and had valid reservation wages. The reservation wage question was asked only of the Searchers and Wanters sample. All dollar amounts are expressed in 2002 dollars. County-year labor market data from the Bureau of Labor Statistics and the Census Bureau was merged to the HRS using restricted geographic identifiers. We used the 2006 NCHS Urban-Rural Classification Scheme to identify large metropolitan counties. Notes: "All Non-workers" sample includes respondents who were not working for pay. "Searchers and Wanters" sample is the subset who said they were currently looking for or wanted a job and had valid reservation wages. The reservation wage question was asked only of the Searchers and Wanters sample. All dollar amounts are expressed in 2002 dollars. Cognition summary score is a [0-1] measure of respondents' cognitive abilities based on their responses to three cognitive tests (word recall, serial 7's and backward counts. For longest job occupation, the reference group is precision production, craft, and repair. For longest job industry, the reference group is agriculture, forestry, mining, and construction. All models include a constant and dummies for interview wave. We also include missing value dummies for covariates with considerable proportions of missing values. We don't include such dummies for covariates with relatively small proportions of missing values, so the number of observations in the estimation sample is slightly lower than that reported in Table 4 . Notes: "All Non-workers" sample includes respondents who were not working for pay. "Searchers and Wanters" sample is the subset who said they were currently looking for or wanted a job and had valid reservation wages. The reservation wage question was asked only of the Searchers and Wanters sample. All dollar amounts are expressed in 2002 dollars. Cognition summary score is a [0-1] measure of respondents' cognitive abilities based on their responses to three cognitive tests (word recall, serial 7's and backward counts. For longest job occupation, the reference group is precision production, craft, and repair. For longest job industry, the reference group is agriculture, forestry, mining, and construction. All models include a constant and dummies for interview wave. We also include missing value dummies for covariates with considerable proportions of missing values. We don't include such dummies for covariates with relatively small proportions of missing values, so the number of observations in the estimation sample is slightly lower than that reported in Table 4 . Notes: "All Non-workers" sample includes respondents who were not working for pay. "Searchers and Wanters" sample is the subset who said they were currently looking for or wanted a job and had valid reservation wages. The reservation wage question was asked only of the Searchers and Wanters sample. All dollar amounts are expressed in 2002 dollars. Cognition summary score is a [0-1] measure of respondents' cognitive abilities based on their responses to three cognitive tests (word recall, serial 7's and backward counts. For longest job occupation, the reference group is precision production, craft, and repair. For longest job industry, the reference group is agriculture, forestry, mining, and construction. All models include a constant and dummies for interview wave. We also include missing value dummies for covariates with considerable proportions of missing values. We don't include such dummies for covariates with relatively small proportions of missing values, so the number of observations in the estimation sample is slightly lower than that reported in Table 4 . Notes: The "Failure" group includes those "searchers" at time t who were not working at time t+2. The "Success" group includes those "searchers" at time t who were working at time t+2. Notes: Sub-categories of Not Working and Not Searching at t+2 add up to more than total because some respondents are present in more than one sub-category. Negative health or cognition shock is defined as experience of at least one of the following between t and t+2: 1) incidence of one or more additional doctor-diagnosed conditions, 2) transition to fair/poor self-reported health status, 3) onset of a work-limiting health problem, 4) decline in cognition score exceeding the 90th percentile of inter-wave changes in the full sample. Positive budget shock is an increase in either total household non-labor income or total non-pension wealth in excess of the 90th percentile of inter-wave changes in the full sample. High reservation wage is defined as a reservation wage in excess of the 90th percentile of the prevailing wage distribution. Low search intensity is assigned to searchers who said they did not use any specific search strategy or did nothing specific to find a job. An optimistic expectation is defined as self-reported probability of finding a job being larger than predicted probability of finding a job. We do not report figures in the last three columns when the sample size is below 100.
